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ABSTRACT 

One hundred twenty-eight preschool boys were 
subjects in a 4x2x2 factorial design to investigate the change in 
reinfcrcer efficacy as a function of prior stimulus exposure. The 
factors were: (1) amount of repetition, 5, 25, 45, or 65: (2) 

reinfcrcer, good or bell; and (3) satiator, good or bell. Two 
additional groups were run as control groups to determine the 
effectiveness of good and bell in the absence of satiation treatment. 
Following the experimental treatment, Ss were given 50 learning and 
25 extinction trials on a fixed color-position discrimination 
learning task. Support for stimulus satiation and satiation 
generalization was found on both learning and extinction data. The 
obtained functional relationships were generally curvilinear. (Author) 
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Conoiderlng the impressive taxonomy of potential rei .forcers 
of children's behaviors relatively lit. ‘.ie has been done that boars 
on tVio quearlcn of when trill a et:i auluo bo rjltvffj.'clng. Only 
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tevoent; y have in* eakAgetms begun so rcovu w< of their «.osiol»i- 
tiatlc conception of reinforcement and into ■% note relativistic 
model including cotwider&tion of the contextual rail lets In which 
the reinforcing stimulus is dispensed* The tow classic studies 
by Gewirtz and Baer (1953a s 1953b) provided the initial impetus 
foi‘ this conceptual shift* Employing an ''isolation" procedure r 
these investigators identified a functional relationship between 
amount of provision of social rein forcing stimuli (e 0 g<., -.ood , 
fino ) and performance on a free operant taski Specifically, 
reinforcer effectiveness was increased by 20 ralnute3 of social 
deprivation and decreased by 20 minutes of social satiation* At 
that time Gowirtz and Baer posited the existence of a social 
drive analogous to appetitive drives to account for their data* 

Tho above functional relationship has b<?en replicated 
numerous times (Dorvart, EzeiTsan, Levis, 6< Rosenhsn, 19(55 f Endo, 
1963» Erickson, 1962 1 Mill & Stevenson, 1964 1 Lewis, 1965 * 

•'Draft of paper presented at the 1971 ASRA Annual Conven- 
tion, New York Clty P 
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>ri( 1 96 '/ 1 Stevenson ' Orion: 0 1962j Valters ‘ Ray, I960). 
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tat ions ot the findings, Among the hypotheses vying for promt" 
nonce have 'oeen the anxiety hypothesis (Walters & Ray t 1960) , 
the arousal. hypothesis (Walters & Parke, 1964), and the frus- 
tration hypotheses (Ilartup f« llirreno, 1959). These hypotheses, 
along with the original social drive hypothesis of Gevirtz and 
5nur» have in common an appeal to an inferred motivational state 
In the child. 

Gcve.rtz tGowirtz, 1967, 1969j Landau <9. Gewiutz, 1967) has 
boon engaged in an extensive research program that is conceptu- 
al J.y based on the Gewlrtz and Baer studies: but is an attempt 
to circunv.ut much of the controversy that has surrounded the 
isolation paradigm (i.e., isolation being an anxiety or arousal 
producing situation). Thus, he has attempted to control the 
availability of a single social stimulus without directly affec° 
ting no availability of any other cocial stimuli. The .results 
of tl ;se studies have indicated that the reinforcing effective, 
ness of the social stimulus employed was an Inverse function of 
the number of times that the stimulus had I . v )n presented cent in- 
go tly (Landau 9. Gewlrtz, 1967) or non*contii»jently (Gewlrtz, 

1 69) during the satiation treatment period. 

In Interpreting the results of those recent studies, GewLrtz 
(1967) has departed from his earlier social drive position, he 
now prefers to explain the observed stimulus* response changes 
without roferonco to motivational changes within the organism. 

!o states, "Miatever the nature of the mechanism undorlying the 

effects of stimulus satiation , . . 
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the functional relations 



i ! ; i •.'! c.in .;;.irv1 independently# •'-» >»f< deprivation- oat lari on 

a v'.i'jU : .>K-.\xy x . ant i«,t ion condition In ’ 

Latest work is similar to tho deprivation condition in the iso- 
lation studios, As Moccoby and Master- ( 1970) point out, this 
prccedere involves a diminution in level of experimenter' child 
Interaction and thus could be arousal producing, 

A program of research that has been conducted by Cook (Cook r 
'.96 -Li Cocks Hill, Emrick, > r - Witt rock, 1967) has also concerned 
itself with tho change in efficacy of a relnforcer as a function 
of its prior provision. Employing a semantic satiation pa? ad’gm - Cook 
(1963) has shown that the child’s continual repetition of a posi- 
live or negative relnforcer (good or bad) decreased the effective- 
ness of both reinforcers in a subsequent free operant task, Tho 
form of tho functional relationship between amount of repetition 
and relnforcer effectiveness was curvilinear. Specifically, 

Cook used repetition levels of 0, 10, 20, 30, 40, and 30 and 
found that the 0 and 10 repetitions groups performed significant' 
ly better than tho 20, 30, and 40 repetitions groups tut not 
bettor than the 30 repetitions group. 

The present research extended tho Cook stimulus satlatLon 
paradigm in the following rcanneri (a) A non-social stimulus, 
tho sound of a boll (bell ). as well as tho social stimulus, 
aood. were employed in satiation treatment and as roinforcers in 
a subsequent discrimination learning task. Since good had been 
used in satiation research of this nature before, primary Inter- 
ost was on boll and whethor it would bo similarly affected by 
tho satiation operation. In addition, the general izat ion of the 



O 




3 



satiation treatment was examined In those conditions where the 
nonsati.at' d stimulus served as the reinforcer » General tzar ion 
from non- social stimulus satiation to social reinforcement as 

well as from social stimulus satiation to non-social reinforce- 
ment was examined. Generalization was predicted on the basis 
of Cook's (1963) f lndl.igo with verbal rolnforcers. (b) The 
forms of the functional relationships (l.e., relnforcer effect 
tiveness as a function of levels of the satiation operation) 
were examined and compared. Previous research Involving such 
parametric variation with social stimuli has been equivocal. 
Gewirtz (1967) has posited* and found* an inverse relationship, 
while Cook (1963), Kozraa (1969) and Lewis (1965) have reported 
curvilinear relationships. Since the density of the satiation 
operation most closely resembled that of Cook, a curvilinear 
relationship was expected. No comparable data were available 
for the non-soclal stimulus, but a similar relationship was 
expected, (c) The satiation operation used was a departure 
from Cook* 8 (1963) paradigm in that the experimenter rather 
than the child repeated the stimulus. It was expected that 
this operation would yield similar results. 

Method 

Subjects 

A total of 144 white, middle-class preschool boys from 
nursery schools serving the suburban communities of Caraillus, 
DoNitt, and Liverpool, New York and from the Syracuse University 
Nursery School were used In this study. The mean ago of tho 
children was 57.3 months with a rango of 41 to 66 months. Even 
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though tho children In the four schools were comparable aoclo- 

:or.nor7ilcallv» t*h<> cells '>ov" •• *r- of 

.'.‘v] vi ;• f findings. 

ianatama 

The apparatus was a 36 era. x 24 era. x 17 cm 0 box specially 
built for this study. T'x> holes, 15 era. apart and 3 cm. In di- 
ameter* were cm tho top surface of tho boxo The box was covored 
with bluo contact paper. The hole on tho S's loft had a red 
equilateral triangle overlay while the hole on the .S’ s right had 
a rod circle overlay. The front surface of the box had an aper- 
ture 4 cm. square* from which .§ could pick up only one marble 
at a tirae. Marbles arrived at the aperturo via a gravity feed 
"shelf" inside tho box. This "shelf" housed 100 marbles (50 bluo 
and 50 yellow) and provided random arrival of tho marblo9« 
Marbles* when dropped Into either of tho two holes on tho top 
surface of tho box* foil into a small container that was attached 
to tho inside of the box. Tho othor piece of equipment was a 
modified 10- volt door- boll chime available from Sears -Roebuck 
Company (Model No. 746-14330). Tho chime was mounted on a 25 era. 
x 18 era. x 13 era. box. It was operated manually by means of a 
button on the side of tho box facing £ 0 
PgllPil 

Tho experimental design was a 4 x 2 x 2 fixed effects com- 
plete factorial* Tho factors woroi (a) tho amount of repetition 
(5, 25, 45, or 65 repositions)! (b) tho stimulus used as tho re- 
lnforcor (ftoocj or the sound of a door- bell. bell) i and (c) tho 
stimulus repeated in tho satiation treatment (good or bell ). 

There wore 16 experimental cello with 8 Ss In each cell for 
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a tonal o 128. In addition? two groups of 3 S 3 each wore 
< 0.1 n as conf.ro' groups to fp tonfljr • ”! o rl ,>otrivnM»ss of KQ.od 
■ i’:'-, boil in Hi. absence >•/ to* a^pvtli: 4 c t v.u: .sent . itieso 

cells were not considered a part of the experimental design 
and were used only in supplementary analyses of the data. 

PlCQft educe 

Each S was run individually. There were two phases of 
the experimenti (a) the satiation treatment and (b) tho experl° 
mental task. 

S gtlat;\on Treatmen t. The instructions to the ,Sj werei 

"Hello. My name Is Mr. Massarl. What is your name? To- 
day we are going to have some fun playing a special game. We 
ore going to play a word (bell) game. I ara going to say a 
word (rLng a bell) over and over again. Wien 1 say the word 
(ring the bell), I want you to listen very carefully to the 
word (bell)." 

Subjects were seated opposite £. £ repeated the stimulus 

to be 3atiated for tho specified number of times. In both the 
verbal and non-verbal conditions, £ repeated tho stimulus at a 
rate of approximately two per second. The actual repetition rate 
wa9 .58 seconds per repetition or 1.7 repetitions per second. 

A 4 x 2 x 2 analysis of variance on tho repetition rates indi- 
cated that there were no significant sources of variation for 
any of tho treatment coivlitions. 

Experimental Task . Immediately following tho satiation treat- 
ment, £ presented tho experimental task to £. Tho instructions 
to tho £s werei 

O 
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"Now we are going to play another game, 

i .'■(;« it t» \r.-\y r = *',<;\ v‘ h- •' ve. o-my :>i' ctsl es » 

IlK; ci- a/ 1 ’? bJ.u marbles and yellow marbles# Do you 3co th*.* two 

holes on tho top of tho box? (E pointed to the two holes)# 

Fine# You arc to pick up one marble at a time and put It Into 
one of tho two holes# You can put the marble Into either holoo 
Whenever you put a marble In the hole whore It belongs « the 
correct hole* I will say gopd (ring the bell)# Don't stop un- 
til I sav. stop # Do you understand how to play tho game? 

(£ answered all questions by referring to appropriate parts 
of tho Instructions)# Now begin putting marbles in tho holes#" 

The task Involved a fixed color-position discrimination 
(l#e#p blue raarblos In the loft hole and yellow marbles in tho 
right hole or vice versa)# Following Gewlrtz (1969);, tho 
"correct" responses wore determined by £' a response on tho first 
trial which was always " Incorrect , " (l#o#» if £'8 first response 
was placing a blue marble In the right hole* the reinforcement 
was contingent upon blue-loft and yellow-right responses). All 
Ja were run on a 100 per cent reinforcement schedulo for 50 
learning trials. Following the learning trials, all Ss contin- 
ued for 25 extinction trials# whore £ assumed an attentive, but 
non-rolnforclng role. Thus, each £ experienced 76 trials i one 
to determine the "correct" responses, 50 learning trials, and 
25 extinction trials. 

An attempt was made to detornino whether tho quality of tho 
verbal rolnforcer, good , that £ dispensed was affected by his hav- 
ing repeated tho stimulus during satiation treatment# Tapo rocord- 
l T wore -.do of £ dispensing ^ in those condition, in which 
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'•v i- r: ! 3 • ■ rotnforccr and random samples wore taken of 5 good s 

;*/•«>!’• .ifh of fie ♦ J^pef ' r ! os's 1-v >\ s » \ >•/ *•, • ooo’f 

if iO gog^ s representing i_S possible combinations 

of 2 satiation levels (i«e«, 5 vs 25, 5 va 45 c 5 vs 05, 25 vs 
45, 25 vs 65, and 45 vs 65) was constructed and 6 raters were 
asked to put each sequence into two "pilose*’ Analyses of the 
raters* responses indicated that not one of them differed re j 
liably from chance., 

Results 

IMnber of .Q0£ES££ Rgap.QMSa jaiEim L£a£niii& 

Table 1 shows the results of the 4 x 2 x 2 x 5 analysis 
of variance with repeated measures on the last factor employ- 
ing the number of correct responses during 5 blocks of 10 
learning trials eacho This analysis yielded a significant 

Insert Table 1 about here 



£ for Amount of repetition (A) (£ « 9.37, <££ « 3/112, £ <.01). 
Newman-Kouls individual comparisons indicated that the 5 repe- 
titions group performed significantly better than the 25, 45, 
and 65 repetitions groups and that the 45 and 65 repetitions 
groups performed significantly better than the 25 repetitions 
group (2<'»01 for all comparisons).. The significant Reinforcer x 
Satiator (R x S) interaction (£ * 3.88, ■ 1/112, 2<»01) and 

the Newman-Kouls individual comparisons showed that the 
R good S boll rea ^ e significantly more correct responses than 

cither the r<„oo<i\ood' <! boU S go«r ° r Vn s beU S™' 1 u, ’ on 
the amount of repetition was combined. 

9 
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because of the significant. triple Interaction (A x R x S) 

v *«i:» df n VI 12* J} < » 0 2 ) , r '• id v ho !* X S 

y ;j: i px ore- ‘ s*ir.n waticn. n ji-ir r: > .-{opJota 

tin manner tn which the A factor affected performance with re" 
spect to the different R-S combinations* A clearer interpret 
tation of the findings involving the A factor emerged by ana- 
lyzing the factor separately for each R-S combination by means 

Insert Figure 1 about here 



of the simple, simple main effect analysis (after Winer, 1962, 

P 9 2 ) 4 

The simple, simple main effect analyses for the R g 00 d S good 
" ld R boll s be ^ groups were both significant (F « 4,83, " 3/112, 

£<,01 1 F ■ 5,90, ^JT " 3/112, £<,01, respectively), Subset 
*,^ont h’ewman-Keuls individual comparisons revealed that in both 
conditions the 5 repetitions group made significantly (£<,05) 
more correc: responses than che 25, 45, and 65 repetitions 
groups, suggesting that satiation occurred. The forms of the 
functional relationships differed, however, with significant 
linear, quadratic, and cubic components (£<,05 for all com- 
ponents) .for the Rg 0CK ]Sg 00( j condition compared to a predomi- 
nantly linear component Ca<»01) for tho ^^boii^bell con< lltlon. 

The staple, simple main effect analysis on the A factor 
for the r; g 0(X t S b 0 n group was not significant (£ * 2,14, 
df ■ 3/1 12, £<.05) indicating that for this R-S combination 
satiation generalization did not occur reliably. A trend teat, 
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considered appropriate because of the prior interest in the 
fort* of the relationships, yielded :• a?r. - fh .. tc qiuidr-vtic 
traui (£<.. 05 ). Thu corresponding analysis for the 0{ j 

groups was significant (£ ■ 2.97, £]' # « 3/112, £<,05) with the 
Newman- Kouls analysis revealing that, the 45 and 65 rapetitions 
groups performed reiiably better than the 25 repetitions group. 
Trend analysis of the Bbell^ood cujve showed a significant 
cubic component (jj<. 05>. Thus, analyses of the R b Q n S g 0 od 
group's performance supported the conclusion that satiation 
generalization occurred. 

Since all interactions Involving, the Trial:) effect were 
non- significant, the Trials effect can be attributed to the 
increment in performance with successive trial blocks. That 
is, despite the significant A effect, which indicated that the 
satiation operation was effective, learning occurred and did 
not interact with treatment condition effects. Moreover, 
trend analysis suggested that this increment in performance 
closely conformed to a linear equation (j£<.01). 

The relative! effectiveness of the reinforcing stimuli, 
in the absence of any experimental treatment, was examined by 
contrasting the two groups that received no experimental treat- 
ment (procedures: adapted after Winer, 1962, pp. 263-267). 

Thin analysis revealed that the mean number of correct responses 
for the apod and bell (means of 33.0 and 40.3, respectively) 
did not differ statistically (JF<1). This result precluded tho 
possibility that tho interaction (R x S and A x R x S) reflec- 
ted tho differential relnforcer efficacy of tho stimuli under 
conditions. 
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In addition* those two groups combined (the control 

•; i;oue) vetc Swfttraar.cd with «f -.1 .• -. t- 

mont groups combined (the experimental groups) a This atuily- 
©is indicated that tho control group performed reliably better 
than the experimental group© (F 6.34# ■ l/126 e 2 <.05). 

Subsequent individual contrast© between tho control group and 
each experimental treatment group yielded the following result© 
(a) for the R good S„ ood and tho ^ n S beU combination©, the 
control group made significantly more correct responses than 
the 25, 45# and 65 repetitions groupsi (b) for the 0( j 

and HgcuxjSt^n combinations, the control group made signifi- 
cantly more correct responses than the 25 repetitions group 
fe < o05 for all comparisons) , 

Nyafear si correct Masssmi aitina fistlnaaLn 

The 4x2x2 analysis of variance employing the number 
of correct responses during the 25 trial extinction phaso as 
tho criterion scores yielded a significant £ for the A factor 
only (F ■ 6.57, ■ 3/112, £<.01). The Nowman-Keuls indi- 

vidual comparisons between means revealed that tho 5 repeti- 
tions group made reliably more correct responses than the 
25, 45, and 65 repetitions groups (ft<C»0l), ard that the 45 
and 65 repetitions groups performed reliably bettor than the 
25 repetitions group CjB. <«01). This curvilinear relationship 
between performance during extinction and amount of repeti- 
tion was supported by a trend analysis which revealed signi- 
ficant quadratic and cubic components (ft <.01 )« 
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fin- '* :* x 2 analysis of variance perloitftcxi on the 

total amount of playing time during the 50 learning trials 
failed to reveal any significant sources of variation# The 
comparable analysis for playing time during extinction yield- 
ed a significant £ for the relnforcer factor (£ ■ 11 #26, 

<i£ ■ 1/112, 2<#01). This finding resulted from the groups 
that had bell as a relnforcer during learning taking more 
time during extinction than the groups that had good as a 
relnforcer during learning# Thus, analysis of playing time 
for both learning and extinction failed to support the con- 
clusions that were reached regarding the other performance 
measures# That lo, the playing time measures did not show 
that the satiation operation was effective# 

Discussion 

Those data suggest that tho effectiveness of both the 
verbal relnforcer, good , and the non-verbal relnforcer, bell » 
was diminished as a result of their prior exposure to the 
subject. Evidence for satiation generalization wao obtained 
from the extinction data and from the control group-experi- 
mental group comparisons. Finally, the forms of the function- 
al relationships between amount of repetition and performance 
wore generally curvilinear with the exception of the learn- 
ing data for the group. 
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Since the curvilinear relationships obtained Involving 
rtood have also been reported by Cook (1968) and Cook ££. 

(1967), confidence in their validity is enhanced. Future 
research should focus on replication of the linear relation- 
ship for the non-social stimulus as well as sampling repeti- 
tion levels above 65 repetitions to determine whether a para- 
bolic function obtains, 

Lewi 3 (1965) in a parametric study involving the isola- 
tion paradigm also found a curvilinear relationship with 3 
and 12 minutes of isolation increasing reinforcor efficacy 
significantly more than 6 or 9 minutes, Lewis interpreted 
his data as reflecting an Increase in anxiety during the 
initial minutes of isolation, followed by a subsequent de- 
crease in anxiety at the interracxllato levels as a function 
of exploration of the surround, and a return of anxiety at the 
upper level as exploration wanes. 

Such a motivational interpretation does not appear rele- 
vant in this study because of the relatively innocuous experi- 
mental treatment. That is, it is unlikely that the repetition 
of a stimulus by a familiar experimenter for a period ranging 
from 3 to 40 seconds could have effected a drive state. If, 
however, wo assume that it did, it would have to be posited 
that 5 and 65 repetitions pj.*oduced greater levels of arousal 
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would expect that the iiero repetition control group's per- 
formance!, reflecting Its lower arouail, should be at a lower 
level than the 5 and 65 repetitions groups. This was not 
the case* 

Of the positions that have been offered to explain seman- 
tic satiation (Amatory 1964) „ the attentional response Inter- 
pretation seems most relevant* This interpretation has been 
advanced by Das (1963) and Is based on the Russian work on 
the orienting reflex (OR) (Lynn, 1966 « Sokolov, 1963)* 

Appeal to the concept of tho OR to explain these data seems 
Inappropriate for two different reasons « First: the OR to 
conditioned or signal stimuli Is very stable and highly re- 
sistant to extinction (Lynn, 1966). It Is likely that good 
and, to a lesser degree, boll were signal stimuli (several 
children remarked that bell was a door- bell sound)* More- 
over, "a habituated stimulus can bo made Into a conditioned 

4 

stimulus • • * simply by telling the subject to pay atten- 
tion to It (Lynn, 1966, p. 30)." This action restores the 
OR. Precisely this was done but without tho predicted re- 
sults. 

In addition, the Invoking of the OR would bo an Inference 
from the same observed behavioral changes which the OR is 
assumed to Influence (l.e., the lack of pn Independent measure 
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of OR), Thu& s tho functional relationships arc viewed as 
hev.v. able to stand on their own» n position that is similar 

1 'Jowl i t 7 . ’ (. 1 > ) c 

The results aro partially support Ivo of Calms’ (1963 c 
1969) Information hypoth’els. Calms (1969) , focusing on the 
cue or signal properties of reinforcing events rather than 
on their incentive properties, maintains that if a stimulus 
has been dispensed In either an unreliable or redundant manner,, 
then the effectiveness of that stlmul.. will be reducedo The 
present satiation operation involved the unreliable or non' 
discriminative provision of a stimulus. This operation by 
shaping "Inattention" to the stimulus event 8 , rendered them 
less effective In the subsequent learning task, Presumably, 
the finding that the effect of the satiation treatment general' 
lzation would be subsumed under stimulus generalization. The 
Calms position also predicts that the reinforcing effective- 
ness of a stimulus can be Increased as a function of its pro- 
vision in a reliable, nonredundant manner. Ills model, al- 
though not outwardly predicting the curvilinear nature of the 
present data* could handle the data if the subject Is consid- 
ered to bo actively Involved In attempting to structure In- 
coming stimulation through formulation and evaluation of hypoth- 
eses, For example, post hoc speculation about the curvilinear 
relationship obtained for good might go like thlsi IXiring tho 
initial repetitions, tho child listens attentively to the 
stimuli because the experimenter has Instructed him to do so 
and because ho Is curious about tho nature of the "gamei" at 
the Intermediate levels of repetition he interprets tho stimuli 

ERIC 
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aa being irrelevant and the game not very much funi finally 
at the upper level* he begins again to search for meaning In 
the stimuli because there have been so many repetitions \ hoy 
must have some salience. Eliture research should Involve in- 
quiry of the subjects to bear out these hunches. 

Another plausible line of reasoning consistent with the 
Information hypothesis Is that the satiation operation shaped 
"inattention" to the experimenter- -thus altering his effec- 
tiveness as a dispenser of cues (Barnhart* 1963). Thus e 
generalization occurred because of the sallon: similarity 
between the satiation manipulation and test situations (i.e.* 
sane room* sane E» temporal proximity* etc.). Thus the present 
study has shown that alteration of the contextual milieu or 
setting events in which a stimulus is dispensed changes its 
effectiveness as a roinforcer. It remains for future research 
to determine what the critical feature(s) of the .vanlpulntlon 
is (are). 

The question of whether S is being satiated on the stim- 
ulus. oolng dispensed and/or the dispensing agent in av impor- 
tant one that warrants future consideration* Indeed* a recent 
study (McArthur & Zlgler* 1969) suggests that the change In 
valence of £ may be the more important variable. Add It lot. al 
research 1$ needed which places the deprivation- satiation 
operation orthogonal to the valenco operation arl examines 
the generalization to other stimuli. 
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Table 1 

Repeated Measures Analysis of Variance on Correct Responses 

;XiritVj Loam 1 iic 











Source 


ill 


MS 


F 



Between ^ 


127 






Amount of 
repetition (A) 


3 


112 o 99 


9 . 37 ** 


Reinforcer (R) 


1 


22<>88 


1.90 


Satiator (S) 


1 


lo 50 


^1 


A x R 


3 


2.69 


<1 


A x S 


3 


19.37 


1.60 


R x S 


1 


46.76 


3 . 88 * 


A x R x S 


3 


58.04 


4 . 82 ** 


Error (between) 


112 


12.04 




Within .Sa 


512 






Trials (T) 


4 


113.87 


36 . 19 ** 


T x A 


12 


2.36 


<1 


T x R 


4 


5.07 


1.61 


T X S 


4 


.40 


<1 


T X A X R 


12 


1.96 


<1 


T x A x S 


12 


4.58 


1.46 


T x R x S 


4 


2.90 


<1 


T X A x R X S 


12 


2.25 


<1 


Error (within) 


448 


3.15 





** 2<.01 




ft £> <.05 
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l/'l ,-’j to 1. Moan number of correct t espouses during loaml«uj 

as a function of' amount of repetition for the four reinforcer- 
aatiator combinations# 



O 

ERIC 

2 2 



MEAN NUMBER OF CORRECT RESPONSES 






23 



MEAN NUMBER OF CORRECT RESPONSES 




